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Description 

This invention relates to inhalers for bronchial or 
nasal administration of a dose of medicament in fine 
or micronized powder form. 

Inhalers of this type are well known and can be 
divided substantially into two categories. 

A first category comprises inhalers which use 
capsules normally formed of rigid gelatin or or an- 
other atoxic material. Each capsule contains a fixed 
quantity of powdered medicament forming the dose 
to be inhaled. Such inhalers comprise device for per- 
forating or more generally opening (by various 
means) the capsule which is inserted into the inhaler 
when required. 

An air stream generated by a sucking action by 
the user removes the contained powder from the 
opened capsule. The empty capsule is then expelled 
from the inhaler, which is then ready to receive the 
next capsule. In a known type of inhaler (see US-A- 
3,906,950 and US-A-4,01 3,075) the capsule when 
perforated at both its ends is held still during inhala- 
tion. The air stream which passes through it as a re- 
sult of the inhalation removes the powdered medica- 
ment from its interior. 

In another type of inhaler (see US-A-3,807,400 
and US-A-3.991 ,761) the capsule, previously opened 
by suitable means, is set into movement by the action 
of the air stream produced by the inhalation, and is 
completely emptied thereby. 

A further type of known inhaler (see EP-A-0 211 
595) does not use individual capsules but instead is 
loaded with a disc-shaped pack comprising close to 
its periphery a series of blisters equidistant from each 
other and from the centre of the pack, These blisters 
contain a f ixed quantity of powdered medicament. 
This pack is placed on a circular tray forming part of 
the inhaler and rotatable about its central axis. The 
tray contains holes in positions corresponding with 
the individual blisters and allows each blister to be 
moved into a predetermined position in which the blis- 
ter is broken by a suitable opening device, so releas- 
ing the powder, which can then be inhaled. 

Another type of inhaler, known as a multi-dose in- 
haler because it comprises a container containing a 
quantity of medicament sufficient for several doses, 
is described in EP-A-0 069 715 and in addition to said 
container comprises a device for withdrawing the 
powdered medicament contained in the container and 
for preparing the dose. This withdrawal and dose 
preparation device comprises a plate having a certain 
thickness and comprising a certain number of 
through holes. The plate can be moved from a posi- 
tion in which by mechanical means a proportion of 
said holes are filled with powdered medicament taken 
from the container, to another position in which the 
holes filled with medicament are located within a 
channel. Airflows into this channel as a result of suc- 



tion provided by the user via a suction mouth in com- 
munication with the channel, to remove the powdered 
medicament from said holes. A scraper device is also 
provided to level the powder In the plate holes on that 

5 side facing the container. According to the inventor 
this scraper should ensure complete filling of said 
holes and consequently a constant dose. Although in 
said document this scraper is stated to be optional, it 
must be considered essential forthe proper operation 

10 of the inhaler because in its absence an extremely va- 
riable dose is obtained. This is because it is extremely 
easy for the respective holes not to be completely fil- 
led with powdered medicament because of the poor 
flowab3ity of the powders used. 

is However even with the scraper present the holes 
in the plate are not always completely filled, and there 
is thus an excessive dosage variability which, spe- 
cially in the case of medicaments to be dispensed in 
very small doses, could result in substantial inactivity 

20 of the medicament 

This multi-dose inhaler can also comprise rotary 
means (a rotatable impeller in the embodiment illu- 
strated in EP-A-0 069 715) the purpose of which is to 
disintegrate any agglomerations of medicament par- 

25 tides. 

Compared with inhalers using capsules contain- 
ing a fixed quantity of medicament, multi-dose inhal- 
ers have undoubted advantages of convenience and 
marketability. However such Inhalers suffer from sub- 

30 stantlal drawbacks particularly connected with the 
dose preparation device which, as already stated, Is 
intrinsically unsuitable for dispensing sufficiently pre- 
cise and constant amounts. The result is that powder 
quantities (doses) and hence medicament quantities 

35 are dispensed which do not conform to the declared 
quantity and are not constant In addition the dis- 
pensed quantity is difficult to check by the appropri- 
ate authority. 

Other drawbacks of known multi-dose inhalers 

40 are as follows: 

- although being single-piece devices, the pow- 
dered medicament contained in them is insuf- 
ficiently protected, even if packaged in contain- 
ers together with moisture absorption means; 

4S - the powder drawn in is insufficiently mixed with 
the air (ie the resultant mixture contains an in- 
sufficient air quantity for the powder quantity 
drawn in at each inhalation); 

- the air connections are always of small size, 
so making them difficult to draw through by the 

user. 

The main object of the present invention is to pro- 
vide an inhaler of multi-dose type (ie provided with a 
container containing a powdered medicament quanti- 
55 ty sufficient for several doses) comprising a with- 
drawal and dose preparation device for the powdered 
medicament which ensures sufficiently precise and 
constant dose preparation, even for small doses. 
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A further object of the invention is to obviate the 
other aforesaid drawbacks of known multi-dose inhal- 
ers. 

The aforesaid main object is attained according to 
the present invention by a multi-dose inhaler compris- 
ing a container unit for the medicament in powder 
form, a withdrawal and dose preparation unit for said 
medicament, and a unit for mixing the dose of medi- 
cament with an air stream which is generated within 
a duct as a result of inhalation by the user, character- 
ised in that the withdrawal and dose preparation unit 
comprises: a cup-type conveyor device provided with 
at least one cup for withdrawing from the container 
unit a certain quantity of powder and conveying it into 
a dispensing position, the cup having two coaxial 
identical holes; and a plunger-type dispensing device 
disposed above the mixing unit said plunger being in- 
sertable as an exact fit Into and withdrawable from 
said cup holes when the cup is in said dispensing pos- 
ition, to cause a dose of medicament in powder form 
to fail into the mixing unit 

According to one embodiment of the present in- 
vention, a wall separates the withdrawal and dose 
preparation unit from the mixing unit an aperture be- 
ing automatically openable in said wall to enable the 
dose of medicament in powder form to fall into the 
mixing unit following operation of the plunger when 
the conveyor device is in the dispensing position. 

Conveniently, the multi-dose inhaler is provided 
with means for producing vibrations. The effect pro- 
duced by these vibration-producing means facilitates 
the flow of the powder from the container unit to the 
mixing unit, and the complete filling of the cup or cups 
of the conveyor device. 

The vibration-producing means can be operated 
either directly by the movement of the conveyor de- 
vice or independently of it. The conveyor device can 
be operated by a suitable manual operating means, 
such as a simple knob, which transmits the movement 
to the conveyor device by means of a shaft Alterna- 
tively, the conveyor device can be motorized. For this 
purpose an electric stepping micro-motor can be 
used, preferably powered by batteries contained with- 
in the body of the inhaler. These batteries can also be 
of the rechargeable type. 

If the vibration- producing means are independent 
of the conveyor device, they can be operated either 
manually or by a suitable micro-motor. 

The dispensing piston device is preferably man- 
ually operated by its own operating means, such as a 
simple button to press with the fingers. There is how- 
ever nothing to prevent the dispensing device being 
operated by a micro-motor, powered by the aforesaid 
batteries. 

An elastic return means, such as a simple spring, 
returns the plunger to its initial position, (fall or some 
of the devices of the inhaler are motorized, it can be 
convenient to provide a microprocessor means which 



controls all said motorized devices in accordance with 
a predetermined program. 

The inhaler can be of the disposable type so as 
to be thrown away when the powder is finished. Al- 
s ternatively it can be of the rechargeable type, in which 
case it can comprise a container unit of replaceable 
type, so that when empty of powder it can be replaced 
with a new container unit full of powder. Again, the 
container can be of openable type and be refilled with 
10 the scheduled quantity of powder, provided for exam- 
ple in sealed sachets. 

The inhaler can also be provided with a conven- 
tional device for indicating when the container is emp- 
ty of powder. For example when the last useful dose 
15 has been dispensed, a warning light or other suitable 
signal appears. 

Preferably, said signal appears when a predeter- 
mined number of doses are still available before the 
medicament has been totally consumed. In this marv 
20 ner the user has sufficient time to acquire a new in- 
haler or recharge it before being completely depleted 
of doses. 

in one embodiment of the invention, to enable the 
door provided in the wail separating the withdrawal 
and dose preparation unit from the mixing unit to be 
automatically opened in a very simple manner, the 
plunger of the dispensing device comprises a coaxial 
needle fixed to the front face of the plunger. When the 
plunger is operated, this needle automatically opens 
said door. The needle has a sufficiently small cross- 
section to prevent any significant compression of the 
powder contained in the cup before the needle opens 
the door. Any compression of the powder could cause 
its compaction, with ail the obvious drawbacks asso- 
ciated therewith. 

When the plunger returns to its rest position a re- 
turn spring automatically closes the door. 

According to a further embodiment of the inven- 
tion, instead of said rotatable door and needle, a de- 
vice can be provided comprising a mobile plate or the 
like which moves perpendicularly to the direction of 
movement of the plunger and is automatically operat- 
ed as a result of the operation of this latter, to cause 
the dose of medicament in powder form to fall into the 
underlying mixture unit In particular, the mobile plate 
can comprise a hole of the same size as the coaxial 
holes in the cup of the conveyor device, said plate be- 
ing mobile between two positions, namely a rest pos- 
ition in which the mobile plate closes the communica- 
tion between the cup and the mixing unit, and a sec- 
ond position in which the hole in said mobile plate co- 
incides coaxial ly with said two holes in the cup. 

If the particular powdered medicament used 
should undergo compaction by the action of said nee- 
dle, instead of the needle-type opening device a 
common opening device comprising levers operated 
by the movement of the plunger could be convenient- 
ly used. 
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The unit for mixing the dose of medicament in 
powder form with an air stream generated by the 
sucking action of the user comprises a channel 
through which said air stream flows. The sucking ac- 
tion is normally exerted through a mouthpiece about 
which the user can place his Hps. 

If the dose of medicament in powder form is to be 
administered nasally, the inhaler is provided with a 
suitable nasal adaptor or the mouthpiece is shaped to 
adapt to the nostra. 

Conveniently, means are provided in the mixing 
unit of the multi-dose inhaler according to the present 
invention to disintegrate any agglomerates of medica- 
ment particles which can form for various reasons. In 
particular, it is advisable to provide such disintegra- 
tion means if the device for opening the door which 
closes the passage between the withdrawal and 
dose preparation unit and the mixing unit is of needle 
type. 

The means for disintegrating the powdered med- 
icament can be of rotatable type (such as a rotatable 
impeller) or of fixed type (such as a fixed helical ele- 
ment). 

The invention wBI be more apparent from the fol- 
lowing description of two embodiments thereof given 
by way of example. In this description reference is 
made to the accompanying drawings, in which: 

Figure 1 is a schematic vertical sectional view of 
a multi-dose inhaler according to the present in- 
vention, taken on the mouthpiece axis; 
Figure 2 is a front view thereof; 
Figure 3 is a top plan view thereof; 
Figure 4 is a horizontal cross-section there- 
through on the line IV-IV of Figure 1; 
Figure 5 is a perspective view of a cup of the con- 
veyor device; 

Figure 6 is a modification of the cup of Figure 5; 
Figure 7 is a front view of a second embodiment 
of an inhaler according to the invention; 
Figure 8 is a side view thereof; 
Figure 9 is a top plan view thereof; 
Figure 10 is a vertical section on the line X-X, 
there being also provided a closure cap on the 
mouthpiece; and 

Figure is a horizontal section therethrough on the 
line XI-XI of Figure 11, but with the mouthpiece 
closure cap removed. 

From Figures 1 to 6 it can be seen that the inhaler 
1 consists substantially of a hollow cylindrical body 10 
closed lower ly by a knurled coaxial knob 12 which 
projects a little beyond the body 10. 

A mouthpiece 1 6 projects laterally from the cylin- 
drical body 10 of the multi-dose inhaler 1. 

Above the cylindrical body 10 there is the with- 
drawal and dose preparation unit, which comprises an 
annular hollow enclosure or channel 1 8 enclosing the 
conveyor device 22. The cups 20, fixed to one end of 
a horizontal arm 23, can slide within the annular hol- 



low enclosure 18. which is of rectangular cross- 
section. The other end of the arm 23 is f ixed to the 
upper end of a vertical shaft 14 coaxial to the knurled 
knob 12. The arms 23 can rotate within a disc-shaped 

5 space which is peripherally in communication with the 
channel 18, enclosed between a lower wail 19 which 
upperly closes the cylindrical body 10, and an upper 
wall 21 defined by the channel 18. 

In the lower wail 19 there is provided a hole 

10 through which the shaft 14 passes in a sealed man- 
ner. The lower end of the shaft 14 is fixed to the cen- 
tre of the knob 12, so that on operating this latter the 
arms 23 wit h their relative cups 20 rotate in a horizon- 
tal plane. 

1$ A first cylindrical enclosure 24 forming the con- 
tainer unit for the medicament in powder form and a 
second cylindrical enclosure 26 enclosing the actual 
dispensing device project upwards from the top of the 
inhaler 1. 

20 The container 24, internally in the form of a hop- 

per 32, communicates via a base aperture 28 with the 
channel 18 within which the cups 20 slide. The con- 
tainer 24 is closed upperly by a cap 30. 

The cylindrical enclosure 26 encloses a vertical 

26 cylindrical guide 34 within which the plunger 36 can 
slide in both directions. A lateral knob 38 (Figures 2 
and 3) fixed to the top of the plunger 36 by a connec- 
tion stem 42, allows the plunger 36 to be pushed 
downwards. The stem 42 can slide in a vertical slot 

30 (not shown in the figures) which extends laterally 
through the entire height of the cylindrical enclosure 
26. A helical return spring 40 returns the plunger 36 
into its upper position shown in Figure 1, this being its 
normal position (or rest position) when the knob 38 ts 

35 not pressed. A coaxial needle 44 is fixed to the lower 
face of the plunger 36 to automatically anticipate the 
opening of the door 46 provided in the base of the 
channel 18 at the plunger 36. The door 46 is provided 
with a suitable return spring (not shown in the figures) 

40 which closes it automatically when the needle 44 dis- 
engages from it 

Although for clarity the needle 44 is shown in Fig- 
ure 1 with rather large transverse dimensions, in re- 
ality it will have only a minimum transverse dimen- 

45 sion, compatible with constructional requirements 
and its mechanical strength. This means that the 
medicament in powder form contained in the cup 20 
is compacted as little as possible when the needle 44 
passes through it. 

50 Although the described device for opening the 
door 46 is very simple, it is apparent to the expert of 
the art that other opening devices for this door could 
equally be used. As already stated, the opening can 
for example be controlled by suitable levers operated 

55 by the movement of the plunger 36. This thus obvi- 
ates any compression of the powdered medicament 
due to the presence of the needle 44, especially if the 
particles of medicament have the tendency to ag- 
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glomerate. 

As can be seen from Figure 1 , the door 46 con- 
nects the channel 18 to the mixing channel 48 within 
the mouthpiece 16. This mixing channel contains a 
conventional impeller 50 which is rotatable about its 5 
own horizontal axis and is located below the door 46. 

In the vicinity of the impeller 50 there is provided 
a suitably sized air port 52 which connects the mixing 
channel 48 to the interior of the cylindrical body 10. 

Suitable slots 54 provided in the side wall of the 10 
cylindrical body 10 enable external air to enter it In 
the illustrated embodiment two diametrically oppos- 
ing cups 20 are provided, so that the relative arms 23 
are coaxial. It is however apparent that these cups 
can be other than two in number, or even just one. is 
The cups 20 can have the shape shown in Figure 5 
or Figure 6. Specifically, In Figure 5 the cup is of par- 
allelepiped shape and is open at its front face. The up- 
per and lower faces of the parallelepiped comprise 
two coaxial circular holes 56, of such dimensions as 20 
to receh/ethe plunger 36 as an exact fit Conveniently 
the holes 56 are tangential to the inner walls of the 
cups 20. 

In Figure 6 the cup is of semicylindrical shape, but 
is otherwise identical to that of Figures, The holes 56 25 
are again tangential to the semicylindrical inner wall 
of the cup 20. By means of suitable notches (not 
shown in the figures) provided on the knurled knob 12 
and corresponding notches (also not shown) provid- 
ed on the lower outer part of the cylindrical body 10, 30 
it is possible by rotating the knob to position one of the 
cups 20 such that the two opposing coaxial holes 56 
in the cup 20 are coaxial with the plunger 36. Instead 
of said notches other conventional means for identi- 
fying said predetermined positions can be used. 35 

As stated, to facilitate movement of the powder, 
the inhaler 1 is provided with means for producing vi- 
brations. In this specific case, said means consist of 
a knurled drum 64 arranged coaxially on she shaft 
14. The ends of two preloaded elastic blades 66 slide 40 
along the surface of the drum 64, their other ends be- 
ing fixed to the interior of the cylindrical body 10. 
Other conventional means for producing vibrations, 
including motorized means, can however be usefully 
used. 45 

The operation of the multi-dose inhaler 1 is appa- 
rentfrom the aforegoing description. However a short 
description is given hereinafter for greater clarity. 

It will be assumed that the hopper 32 of the con- 
tainer 24 already contains a quantity of medicament 50 
in powder form sufficient for a certain number of 
doses, for example 1 00. The powder can fall by grav- 
ity (aided by the action of said vibration-production 
means 64, 66) through the lower aperture 28 of the 
hopper 32 and into the annular channel 18 within 55 
which the cups 20 move. These latter have their 
mouth 60 facing the direction of advancement so that 
in passing from the first withdrawal position (corre- 



sponding to the container 24) to the second dispens- 
ing position (corresponding to the plunger 26) the 
cups 28 become completely filled with powder. 

When a cup 20 is in the said second position (the 
holes 56 being coaxial with the plunger 36), on press- 
ing the knob 38 which operates the plunger 36, this 
latter is lowered. The needle 44 of the plunger 36 
passes through the powder contained in the cup 20 
by passing through the holes 56, to open the door 46. 
The subsequent action of the plunger 36, which op- 
erates in the manner of a punch, causes a certain 
quantity of powder to fall onto the impeller 50 in the 
mixing channel 48. On releasing the knob 38 the 
plunger 36 returns to its normal position under the ac- 
tion of the return spring 40, and the door 46 recloses. 
If the user now removes the cap 62 and sucks 
through the mouthpiece 16 with his mouth, he gen- 
erates an air stream, which is drawn from the outside 
through the slots 54 and passes through the aperture 
or apertures 52. This air stream causes the impeller 
50 to rotate at speed, so mixing in the best possible 
manner with the airthe dose of powder which has fall- 
en onto the impeller 50. The air stream loaded with 
powder then proceeds towards the mouth of the 
mouthpiece, to enter the oral cavity of the patient 

The cross-section of the slots 54 and the aper- 
ture or apertures 52 must be such as not to compel 
the user to use excessive sucking force, as happens 
in the case of many known multi-dose inhalers. 

If inhalation is to take place through a nostril, the 
inhaler is provided for this purpose with a suitable 
adaptor to fit onto the mouthpiece 16. Alternatively, 
this latter can be shaped to adapt to the nostril. 

The fell of the powder from the hopper 32 into the 
channel 1 8 and the complete f illing of the cups 20 are 
facilitated by the provision of the aforesaid vibration- 
producing means. 

The illustrated inhaler is of the manually operated 
type. However a stepping micro-motor and the nec- 
essary transmission and rotation reduction elements 
can be easily fitted into the cylindrical body 10 to 
transmit movement to the shaft 14 and consequently 
to the cup conveyor device 22. 

Instead of the knurled drum 64 and blades 66 a 
conventional motorized vibration-producing means 
can be accommodated in the same free space, for ex- 
ample an eccentric member rotated by the aforesaid 
micro-motor or another micro-motor. 

The movement of the plunger 36 and, in the limit 
the opening of the door 46 can be motorized by a mi- 
cro-motor. 

All these micro-motors are powered by batteries, 
possibly of rechargeable type, conveniently situated 
in the cylindrical body 10. 

A conventional device can also be provided to in- 
dicate, by lighting a warning lamp or similar means, 
that the last useful dose has been delivered or prefer- 
ably that the medicament will have been completely 
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consumed after a certain remaining number of doses. 
From tests carried out it has been found that the multi- 
dose inhaler according to the present invention at- 
tains the aforesaid objects. In particular it provides 
doses which fall within the narrow tolerances defined 5 
for dispensers of small doses of medicament in pow- 
der form. 

Finally, a microprocessor can be provided to con- 
trol all or part of the previously described motorized 
devices, In accordance with a predetermined pro- 10 
gram. 

Figures 7 to 10 show a second multi-dose inhaler 
according to the present invention. As is apparent 
from these figures the inhaler 2 Is of particularly com- 
pact form in addition to being of completely manual 15 
operation and providing high precision in dispensing 
the medicament in powder form. The inhaler 2 is par- 
ticularly suitable for plastics construction. 

As can be seen from Figure 10, the inhaler 2 com- 
prises a cylindrical body 100. In the cylindrical body 20 
100 there is provided a container 124 of hopper 
shape. This container, which in Figure 10 appears to 
be rather small, has in effect an elongate shape when 
viewed in plan, as can be seen in Figure 11. 

in any event the capacity of the container 1 24 will 25 
be made proportional to the predetermined number of 
medicament doses required to be dispensed by the 
inhaler 2. 

The container 124 comprises a circular upper 
aperture for loading the medicament in powder form, 30 
and dosed by a stopper 1 30. 

As can be seen from Figure 10 the container 124 
is fixed by a support element 102 which is overall of 
disc shape. 

This latter also carries a cylindrical sleeve 104 of 35 
vertical axis constructed integrally with the support 
disc 102 and extending upwards from the upper face 
of the disc 102. 

Said sleeve 1 04 acts as a guide for a plunger 106 
mobile vertically in both directions and forming part 40 
of the dispensing device for the powdered medica- 
ment 

When at rest, the plunger 106 is kept in its highest 
position (Figure 10) by the helical return spring 140. 
The upper end of the plunger 106 is fixed by a male 45 
and female forced connection 110 to the knob 138, 
which can be pressed downwards. Consequently on 
pressing the knob 138 the plunger 106 is lowered. 

The invention 2 is dosed at its top both by the 
knob 138 and by a dosure cap 181 snap-fitted onto so 
the cylindrical body 100. 

Below the support disc 1 02 and in contact there- 
with there is a disc-shaped conveyor 122 comprising 
a single cup 120. The conveyor 122 is mounted co- 
axial ly to the support disc 102 and rests on the hori- 55 
zontal plate 119 of the cylindrical body 100. 

Hie disc conveyor 122 is fixed onto a vertical 
shaft 114 and rests on an intermediate disc 103 rotat- 



abiy fixed on the plate 119 rigid with the cylindrical 
body 100. As stated, the disc conveyor 122 has only 
one cup, which consists very simply of a through hole 

120 with two identical apertures 156, namely an up- 
per and a lower. The dimensions of the cup 120 are 
such that it contains one dose of medicament to be 
dispensed. 

The shaft 1 1 4 can be rotated between two prede- 
termined angular positions by a lower rotataWe knob 
112. The knob 112 is connected to the shaft 114 by a 
free release mechanism visible in Figure 10 and con- 
sisting in known manner of a pair of elastic tongues 
113 engaging corresponding portions of a helical sur- 
face 115. 

Two limit stops, of which only one (the step 117) 
is visible in Figure 1 0, allow the knob to rotate through 
an angle of approximately 180° between two posi- 
tions, namely a position, known hereinafter as the fill- 
ing commencement position, in which the cup 120 of 
the conveyor disc 122 is in the situation illustrated in 
Figure 11 (»e at one end of the base slot 128 in the 
container 1 24), and a position which has already been 
defined heretofore as the dispensing position in 
which the cup 120 of the conveyor disc 122 coinddes 
with the hole 126 in the intermediate disc 103, the 
hde 126 being coaxial with a hole 136 provided in the 
plate 119. 

When the cup 120 is in said dispensing position, 
the lug 132 of the knob 112 is against the step 134 
on the cylindrical body 100, this step acting as a limit 
stop. Simultaneously, the tongues 113 of the free re- 
lease device act against the steps 11 7 (of which only 
one is visible in Figure 10). Thus it is not possible to 
further rotate the knob 112 antidockwise, whereas it 
can be rotated in the opposite direction, the free re- 
lease device enabling the shaft 114 and hence the 
conveyor disc 1 22 to be dragged in the same direction 
of rotation (dockwise), until the cup 120 has been re- 
turned to the filling commencement position of Figure 
11. 

As can be seen from this latter figure, tongues 

121 located alternately on the two sides of the slot 
128 project into this latter. The tongues 121 have a 
double function, namely a first function of levelling or 
scraping the powder in the cup 120 when this latter 
passes under them, and a second, deriving from the 
presence of the lower protuberances 123 (Figure 1 0) 
provided at the end of the tongues 1 21 , of inducing a 
vibrating effect when the protuberance 123 snaps 
into the cup 120 or out of it 

The combination of the two described effects en- 
ables complete emptying of the cup 120 to be ob- 
tained when as a result of the operation of the knob 
112 the cup travels (outwards and back) along the 
slot 128 through its entire length. 

In order to aid the descent of the powdered med- 
icament through the container 124 of the inhaler 2 
there is provided a second vibration-produdng device 
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consisting of a toothed sector 164 fixed to the top of 
the shaft 114 and hence rotatable with it, and engag- 
ed with a tongue 166 fixed to the container 124. 

Consequently, when the shaft 114 rotates in one 
direction or the other through the predetermined an- 5 
gle, vibrations are automatically generated to not only 
aid the descent of the powdered medicament con- 
tained in the container 124 but aiso to aid the filling 
of the cup 120 in the disc conveyor 122. 

As can be seen from Figure 1 0, between the two 1 o 
holes 126 and 136 provided respectively in the inter- 
mediate disc 103 and in the plate 119, there is posh 
tioned an element having a circular sector shape 
when viewed in plan, and which is known hereinafter 
asthe mobile plate 144 (shown by dashed lines in Fig- 15 
ure 11), rotatable about the shaft 114. The mobile 
plate 144 is rotated through a certain angle in the two 
directions by a mechanism comprising a cam 147 and 
cam follower 145 in the form of a prong 145 (Figure 
11) fixed to the arcuate edge of the mobile plate 144 20 
and engaged in a cam groove 147. This latter is 
formed within the inner wail of an element with an arc- 
uate surface 150 which is in contact with the inner 
wall of the cylindrical body 1 00 and is fixed at its upper 
end to the dispensing knob 138. Consequently, on 25 
pressing the knob 138 the arcuate element 150 
moves downwards, so that the mobile plate 144 
moves from a rest position shown in Figure 11 to a dis- 
pensing position in which a hole 155 provided in the 
mobile plate 144 coincides with said holes 126 and 30 
1 36. The hole 155 has the same dimensions as the 
holes 126 and 136. However, as stated, the knob 138 
aiso simultaneously operates the plunger 106. This 
latter therefore completely enters the cup 120 when 
the knob 1 38 is completely pressed. Because of the 33 
coincidence between the cup 120 and the underlying 
holes 126, 155 and 136 of the intermediate disc 103, 
the mobile plate 144 and the plate 119 respectively, 
the dose of medicament in powder form contained in 
the cup 120 falls into an underlying channel 152 and 40 
collects on its base 154. The channel 152 is fixed to 
the cylindrical body 100 In a manner not shown in the 
figures. Said channel 152 has an outlet aperture 158 
facing a window 160 provided in the cylindrical body 
100. 45 

There is fixed to the knob 112 a mouthpiece 180, 
the coaxial channel 172 of which coincides with said 
window 160 when the knob 112 is in the dispensing 
position. In Figure 10, the channel 172 of the mouth- 
piece 180 is shown closed by a snap-fitted removable so 
cap 174. 

In the channel 172 there is provided a device for 
disintegrating any particle agglomerates in the medi- 
cament to be inhaled. This device is of fixed type and 
consists of a helically extending channel portion 176. 55 
Specifically, the disintegration device consists (see 
Figure 10) of a central shaft 186 carrying a coaxial 
helical element 188 occupying the entire remaining 



part of the channel 1 72 of the mouthpiece 1 80. 

It is however apparent that other disintegration 
means such as a rotatable impeller can be used. 

To complete the description of the inhaler 2, it is 
sufficient to state that if the patient places his lips 
about the mouthpiece 180 and sucks through the 
channel 172, external air is drawn through one or 
more apertures 178 provided in the cylindrical body 
100. The apertures 178 communicate with the out- 
side via the annular slot 184 between the knob 112 
and the cylindrical body 100. The air which enters 
through the apertures 178 passes partly into the 
channel 152 via its upper mouth 182 and leaves 
through its exit opening 158. Because of the particu- 
lar form of the channel 152 vortices are generated in 
the traversing air stream, to result in complete remov- 
al of the dose of medicament in powder form which 
has fallen onto the base 154, and which mixes with 
the air. The air stream loaded with powdered medica- 
ment passes through the port 160, through which 
there also passes the remainder of the air which had 
entered via the apertures 178. Thus satisfactory dis- 
persal of the powdered medicament is obtained. 

The air stream loaded with the powdered medi- 
cament then passes into the channel 172 of the 
mouthpiece 180, to encounter said portion of helical 
extension 176 which disintegrates any medicament 
particle agglomerates present 

Thus an air stream loaded with medicament in 
powderform adequately mixed with air and free of ag- 
glomerations enters the bronchial passages of the 
patient 

If it is required to inhale the medicament through 
a nostril rather than through the bronchial passages 
it is necessary only to fit the inhaler 2 with a suitable 
nasal adaptor, which can for example be snap-fitted 
to the described mouthpiece or can replace this latter. 

The inhaler 2 also comprises a conventional dose 
counting device or an indicator device which warns 
when only a certain number of doses are left before 
total depletion of the medicament, so that the patient 
is able in good time to acquire another loaded inhaler 
or to recharge the inhaler if this is possible. In the il- 
lustrated case, for this purpose there is fixed on the 
shaft 114 a pinion 190 engaging a conventional mech- 
anism 192 for counting doses or for warning of near 
depletion of the stock of medicament The number of 
doses stai available or the relative signal is visible 
through a transparent window 194 provided inthe cyl- 
indrical body 100. 

Instead of using a disc conveyor lfoe the disc in 
the embodiment shown in Figs. 7-11, in the inhaler 
according to the present invention one can obviously 
use a reciprocating slide conveyor which is provided 
with a cup shaped as a hole which is similar to the one 
(120) in the embodiment of Figs. 7-11. This will entafl 
obvious changes in the other portions and mecha- 
nisms that make up the inhaler with reciprocating 
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7. A multi-dose inhaler as claimed in any one of 
claims 1 to 4, characterised in that the conveyor 
device is motorized. 



slide conveyor. 



Claims 

1. A multi-dose inhaler (1; 2) for medicaments in 
powder form, comprising a container unit (24; 
124) for the medicament in powder form, a with- 
drawal and dose preparation unit (22, 26; 122, 

1 26) for said medicament, and a unit (1 6, 50; 1 52, 10 
176) for mixing the dose of medicament with an 
air stream which is generated within a duct (46; 
1 52, 1 72) as a result of sucking by the user, char- 
acterised in that the withdrawal and dose prepa- 
ration unit comprises: a cup-type conveyor de- 15 
vice (22; 122) provided with at least one cup (20; 
120) for withdrawing from the container unit (24; 
124) a certain quantity of powder and conveying 
it into a dispensing position, the cup (20; 120) 
having two coaxial identical holes (56; 156); and 20 
a plunger-type dispensing device (36; 106) dis- 
posed above the mixing unit, said plunger (36; 
106) being insertable as an exact fit into and with- 
drawable from said holes (56; 1 56) in the cup (20; 
120) when this latter is in said dispensing post- 25 
tion, to cause a dose of medicament in powder 
form to fall into the mixing unit 

2. A multi-dose inhaler (1 ; 2) as claimed in claim 1 , 
characterised in that a wail (19; 119) separates 
the withdrawal and dose preparation unit from 
the mixing unit, an aperture (55; 155) being au- 
tomaticaHy openable in said wall to enable the 
dose of medicament in powderform to fall into the 
mixing unit following operation of the plunger (36; 
106) when the conveyor device (22; 122) is in the 
dispensing position. 

3. A multi-dose inhaler (1 ; 2) as daimed in any one 
of the preceding claims, characterised by being 40 
provided with means (64, 66; 123; 164, 166) for 
producing vibrations. 

4. A multi-dose inhaler (1; 2) as claimed in claim 3, 
characterised in that the vibration-producing 45 
means (64, 66; 123; 164, 166) are operated by 

the movement of the conveyor device (22; 122). 

5. A multi-dose inhaler (1; 2) as claimed in anyone 

of the preceding claims, characterised in that the so 
conveyor device (22; 122) is manually operated. 

6. A multi-dose inhaler (1; 2) as claimed in claim 5, 
characterised in that the conveyor device (22; 
122) is manually operated by a knob (12; 112) 55 
which operates the conveyor device (22; 122) by 
way of a coaxial shaft (14; 114). 



8. A multi-dose inhaler as claimed in claim 7, char- 
acterised in that the motorized operation of the 
conveyor device is obtained by an electric micro- 
motor of stepping type powered by batteries con- 
tained within the inhaler body. 

9. A multi-dose inhaler as claimed in claim 8, char- 
acterised in that the batteries are of rechargeable 
type. 

10. A multi-dose inhaler (1; 2) as claimed in any one 
of the preceding claims, characterised in that the 
plunger dispensing device (36; 106) is manually 
operated. 

1 1. A mufti-dose inhaler (1 ; 2) as claimed in claim 1 0, 
characterised in that the device for manually op- 
erating the plunger dispensing device (36; 106) 
comprises a knob (38; 138) to be pressed by the 
fingers which is fixed to the plunger (36; 106), 
and a return spring (40; 140) for the plunger 
which returns this latter into its rest position when 
the finger action ceases on the knob (38; 138). 



14. A multi-dose inhaler (1; 2) as claimed in any one 
of the preceding claims, characterised by being 
rechargeable with medicament in powderform. 

15. A multi-dose inhaler as claimed in claim 14, char- 
acterised in that recharging is done by replacing 
the container unit, which is removable. 

16. A multi-dose inhaler as claimed in any one of the 
preceding claims, characterised in that if the 
dose of medicament in powder form is to be ad- 
ministered nasally, the inhaler is provided with an 
adaptor shaped to adapt to the nostril of the pa- 
tient 

17. A multi-dose inhaler (1; 2) as claimed in any one 
of the preceding claims, characterised in that 
means (50; 176) are provided in the mixing unit 



12. An inhaler as claimed in any one of claims 1 to 4 
30 and 7 to 9, characterised in that a microprocessor 
means is provided to control ail or part of the mo- 
torized devices of the inhaler in accordance with 
a predetermined program. 

35 13. A multi-dose inhaler (2) as claimed in any one of 
the preceding claims, characterised by compris- 
ing a conventional device (190, 192) for indicating 
depletion of the medicament in the container 
(124). 
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to disintegrate any medicament particle agglom- 
erates. 



Patentanspruche $ 

1. Ein Multidosis-lnhalierer (1; 2) fur Medikamente 
in Pulverform, umfassend eine BehSltereinhelt 
(24; 124) fur das Medikament in Pulverform, eine 
Entnahme- und Dosisbeschickungseinheit (22, 10 
26; 122, 126) fur das Medikament, und eine Ein- 

heit (16, 50; 152, 176) zum Mischen der Dosis 
des Medikaments mit einem Luftstrom, welcher 
infolge des Saugens durch den Benutzer inner- 
halb eines Kanals (48; 152, (172) erzeugt wird, is 
dadurch gekennzeichnet daB die Entnahme- 
und Dosisbeschickungseinheit umfaBt eine Fdr- 
dereinrichtung (22; 122) vom Napftyp, die mitwe- 
nigstens einem Napf (20; 120) zum Entnehmen 
einer gewissen Menge an Pulver aus der BehaJ- 20 
tereinheit (24; 1 24) und Fdrdern derselben in eine 
Ausgabeposition versehen ist wobei der Napf 
(20; 120) zwei koaxiate identische L6cher (56; 
156) hat; und eine Ausgabeeinrichtung (36; 106) 
vom Druckkolbentyp, die uber der Mischeinheit 25 
angeordnet ist, wobei der Kolben (36; 106) exakt 
passend in die Ldcner (56; 156) in dem Napf (20; 
120) einfuhrbar und aus den Ldchern (56; 156) in 
dem Napf (20; 120) zurQckziehbar ist, wenn die- 
ser letztere in der Ausgabeposition ist, urn zu be- 30 
wirken, daB eine Dosis des Medikamente in Pul- 
verform in die Mischeinheit fallt. 

2. Ein Multidosis-lnhalierer (1 ; 2), wie in Anspruch 1 
beansprucht dadurch gekennzeichnet, daB ei- 35 
ne Wand (19; 119) die Entnahme- und Dosisbe- 
schickungseinheit von der Mischeinheit trennt, 
wobei eine Offhung (55; 155) automattsch in der 
Wand dffhungsfahig ist urn es zu ermdgitchen, 

da B die Dosis des Medikaments in Pulverform 40 
nachfoigend auf die Betatigung des Druckkol- 
bens (36; 106), wenn die Fdrdereinrichtung (22; 
122) in der Ausgabeposition ist, in die Mischein- 
heit fallt 

45 

3. Ein Multkiosis-lnhalierer (1; 2), wie in irgendei- 
nem der vorhergehenden Ansprflche bean- 
sprucht, dadurch gekennzeichnet, daB er mit 
Mitteln (64, 66; 123; 164, 166) zum Erzeugen von 
Vibrationen versehen isL so 

4. Ein Multidosis-lnhalierer (1 ; 2), wie in Anspruch 3 
beansprucht, dadurch gekennzeichnet, daB die 
vibrationserzeugenden Mittel (64, 66; 123; 164, 
166) durch die Bewegung der Fdrdereinrichtung 55 
(22; 122) betrieben werden. 

5. Ein Multidosis-lnhalierer (1; 2), wie in trgendei- 



nem der vorhergehenden Anspruche bean- 
sprucht, dadurch gekennzeichnet, dad die Fdr- 
dereinrichtung (22; 122) manuell betfitigt wird. 

6. Ein Multidosis-lnhalierer (1 ; 2), wie in Anspruch 5 
beansprucht, dadurch gekennzeichnet daB die 
Fdrdereinrichtung (22; 122) mittels eines Knopfs 
(12; 112) manuell betatigt wird, welcher die Fdr- 
dereinrichtung (22; 122) mittels einer koaxialen 
Welle (14; 114) betatigt 

7. Ein Multidosis-lnhalierer, wie in irgendeinem der 
Anspruche 1 bis 4 beansprucht dadurch ge- 
kennzeichnet, daB die Fdrdereinrichtung motori- 
siert ist 

8. Ein Multidosis-lnhalierer, wie in Anspruch 7 bean- 
sprucht dadurch gekennzeichnet daB der moto- 
risierte Betrieb der Fdrdereinrichtung durch einen 
elektrischen Mikromotor vom Schrittschalttyp er- 
reicht wird, der durch Batterien angetrieben wird, 
die innerhaib des InhaliererhauptteBs enthalten 
sind. 

9. Ein Multidosis-lnhalierer, wie in Anspruch 8 bean- 
sprucht dadurch gekennzeichnet daB die Bat- 
terien vom wiederaufladbaren Typ sind, 

10. Ein Multidosis-lnahlierer (1; 2), wie in irgendei- 
nem der vorhergehenden Anspruche bean- 
sprucht dadurch gekennzeichnet daB die 
Druckkolben-Ausgabeeinrichtung (36; 106) ma- 
nuell betatigt wird. 

11. Ein Multidosis-lnhalierer (1; 2), wie in Anspruch 
10 beansprucht dadurch gekennzeichnet daB 
die Einrichtung zum manuelien BetStigen der 
Druckkolben-Ausgabeeinrichtung (36; 106) et- 
nen mit den Fingern zu driickenden Knopf (38; 
138) umfaBt welcher an dem Druckkoiben (36; 
106) befestigt ist und eine Ruckhoffeder (40; 
140) fur den Druckkoiben, welche diesen letzte- 
ren in seine Ruheposition zurflckbringt wenn die 
Fingeraktion auf den Knopf (38; 138) aufhdrt 

12. Ein Inhalierer, wie in irgendeinem der Anspruche 
1 bis4 und 7 bis 9 beansprucht dadurch gekenn- 
zeichnet daB ein Mikroprozessormittel vorgese- 
hen ist urn alle Oder einen Teil der motorisierten 
Einrichtungen des Inhalierers gemSB einem vor- 
bestimmten Programm zu steuern. 

13. Ein Multidosis-lnhalierer (2), wie in irgendeinem 
der vorhergehenden Anspruche beansprucht 
dadurch gekennzeichnet, daB er eine konventio- 
nelle Einrichtung (190, 192) zum Anzeigen der 
Entleerung des Medikaments in dem BehSlter 
(124) umfaBt. 
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14 Ein Multidosis-lnhaiierer (1; 2), wie in irgendei- 
nem der vorhergehenden Anspruche bean- 
sprucht, dadurch gekennzeichnet daft er mit 
Medikament in Pulverfbrm wiederauf ladbar 1st 

5 

15. Ein Multidosis-lnhaiierer, wie in Anspruch 14 be- 
ansprucht dadurch gekennzeichnet, dad das 
Wiederauf laden durch Ersetzen der BehSlterein- 
heit weiche auswechselbar ist, geschieht 

10 

16. Ein Multidosis-lnhaiierer, wie in irgendeinem der 
vorhergehenden Anspruche beansprucht, da- 
durch gekennzeichnet, daft der Inhalierer, wenn 
die Dosis des Medikaments in Pulverform nasal 

zu verabreichen ist, mit einem zur Anpassung an 1 5 
das Nasenloch des Patienten gestalteten Adapter 
versehen ist. 

17. Ein Multidosis-lnhaiierer (1; 2), wie in irgendei- 
nem der vorhergehenden Anspruche bean- 20 
sprucht, dadurch gekennzeichnet, daft Mittef 

(50; 176) in der Mischeinheit zum Auflosen ir- 
gendweicher Medikamentteilchenagglomerate 
vorgesehen sind. 



Revendications 

1. Un inhalateur multidose (1; 2) pour des medica- 
ments en poudre, comprenant un container (24; 30 
1 24) pour ie medicament en poudre, un ensemble 
d'extraction et de preparation de dose (22, 26; 

122, 126) pour ce medicament, et un ensemble 
(16, 50; 1 52, 1 76) pour melanger la dose de me- 
dicament avec un fiux d'air qui est produit dans 35 
un conduit (48; 152, 172) par suite de raspfratton 
parl'utilisateur, caracterise en ce que ('ensemble 
d'extraction et de preparation de dose comprend: 
un dispositif transporteur du type coupelle (22; 
1 22) muni au moins d'une coupelle (20; 1 20) pour 40 
extraire du container (24; 1 24) une certaine quan- 
tite de poudre et i'amener en position de distribu- 
tion, la coupelle (20; 120) ayant deux trous iden- 
tiques coaxiaux (56; 156) ; et un dispositif de dis- 
tribution de type plongeur (36; 106) dispose au- 45 
dessus du melangeur, ce melangeur (36; 106) 
s'mserant d'une facon exacte dans et pouvant 
etre extrait des trous (56; 106) dans la coupelle 
{20 ; 120) lorsque cette derniere est en position 
de distribution, pour qu'une dose de medicament so 
en poudre tombe dans le meJangeur. 

2. Un Inhalateur multidose (1 ; 2) suivant revendica- 
tion 1. caracterise en ce qu'une parol (19; 119) se- 
pare te groupe d'extraction et de preparation de 55 
dose du melangeur, uneouverture (55; 155) s'ou- 
vrant automatiquement dans cette parol pour per- 
mettre a la dose de medicament en poudre de 



tomber dans le melangeur apres manoeuvre du 
plongeur (36; 106) lorsque le dispositif transpor- 
teur (22; 122) est en position de distribution. 

3. Un inhalateur multidose (1; 2) suivant I'une des 
revendications precedentes, caracterise en ce 
qu'fl est muni de moyens (64, 66; 123; 164, 166) 
pour produire des vibrations. 

4. Un inhalateur multidose (1; 2) suivant la revendi- 
cation 3, caracterise en ce que les moyens pro- 
ducteurs de vibrations (64, 66; 123; 164, 166) 
sont actionn6s par le mouvement du dispositif 
transporteur (22; 122). 

5. Un inhalateur multidose (1; 2) suivant Tune des 
precedentes revendications, caracterise en ce 
que le dispositif transporteur (22; 122) est 
commande manueliement 

6. Un inhalateur multidose (1 ; 2) suivant revendica- 
tion 5, caracterise en ce que le dispositif transpor- 
teur (22; 122) est commande a la main par un 
bouton (12; 112) qui actionne le dispositif trans- 
porteur (22; 122) au moyen d'un arbre coaxial 
(14; 114). 

7. Un inhalateur multidose suivant Tune des reven- 
dications 1 a 4, caracterise en ce que le dispositif 
transporteur est motorise. 

8. Un inhalateur multidose suivant revendication 7, 
caracterise en ce que le fonctionnement motorise 
du dispositif transporteur s'obtient par un micro- 
moteur eiectrique du type pas a pas alimente par 
des batteries contenues dans le corps de Tinna- 
lateur. 

9. Un inhalateur multidose suivant revendication 8, 
caracterise en ce que tea batteries sont du type 
rechargeable. 

10. Un inhalateur multidose (1; 2) suivant Tune des 
precedentes revendications, caracterise en ce 
que le dispositif distributeur a plongeur (36; 106) 
est commande manueliement 

11. Un inhalateur multidose (1; 2) suivant revendica- 
tion 10, caracterise en ce que le dispositif de 
commande manueile du dispositif distributeur a 
plongeur (36; 1 06) comprend un bouton (38; 138) 
a comprimer avec les doigts qui est fixe au plon- 
geur (36; 106), et un ressort de rappel (40; 140) 
pour le plongeur qui ramene ce dernier a sa po- 
sition de repos lorsque Taction des doigts cesse 
surie bouton (38; 138). 

12. Un inhalateur suivant Tune des revendications 1 
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a 4 et 7 a 9 caracterisd en ce qu'un systeme a mi- 
cro-processeur est prevu pour contrdler tout ou 
parte des dispositifs motorises de rinhalateur 
conformement a un programme predetermine. 

5 

13. Un inhalateur multidose (2) sulvant Tune des re- 
vendications precedentes, caracterise en ce qu'il 
comprend un dispositif traditionnel (190, 192) 
pour indiquer I'Spuisement du medicament dans 

le container (124). w 

14. Un inhalateur multidose (1; 2) suivant I'une des 
precedentes revendlcations, caracterise en ce 
qu'il est rechargeable en medicament en poudre. 

15 

15. Un inhalateur multidose suivant revendication 14, 
caracterise en ce que le rechargement s'effectue 
en remplacant le container qui est amovJble. 

1 e. Un inhalateur multidose suivant Tune des reven- 20 
dications precedentes, caracteris6 en ce que si la 
dose de medicament en poudre doit Stre adminis- 
tr6 par le nez, rinhalateur est muni d'un adapa- 
teur a adapter a la narine du patient 

25 

17. Un inhalateur multidose (1; 2) suivant Tune des 
revendications precedentes, caracterise en ce 
que des moyens (50; 176) sont prevus dans le 
melangeur pour destntegrer tout agglomerat de 
particules du medicament 30 
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